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A study was conducted to evaluate “graft-take” in an experimentally reconstructed urinary 
bladder by colocystoplasty in two adult dogs. Predetermined 2x3 cm dimension of urinary 
bladder defect was created on the dorsum and the ventrum of the urinary bladder and was 
patched with harvested 3x6 cm colonic pedicle flap. All operations were humanely conducted. 
Urographic evaluation for graft-take was done on days 21 and 49 post colocystoplasty by 
infusing Urografin
(R)
-76% (sodium amidotrizoate + meglumine amidotrizoate + Iodine) 
transurethrally. The urinary bladder architecture was preserved and maintained without obvious 
evidence of the grafted portion. The cystogram revealed an apparent dome-shaped with slight 
irregular mural thickness at day 21 which was not displayed cystographically on day 49 post-
operative. This was evident of the textural difference of the colonic flap compared with the 
thicker urinary bladder. The healing pattern and the return to physiologic function of the 
reconstructed urinary bladder conclusively revealed that the colonic pedicle flaps are useful in 
repair of major urinary bladder defect. These flaps are suitable graft tissues. 
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INTRODUCTION 
The urinary bladder (UB) lies in the pelvic 
abdominal cavity and dorsal to the ventral 
abdominal wall in animals,  associated with 
the large intestines (colon), the uterus in 
females and held in place by triangular 
cystic ligaments (Dyce et al., 2003; Fossum 
et al., 2002).  Any aberration of the 
anatomic and physiologic endowment of the 
urinary bladder is diagnosed as a urinary 
bladder defect (Anon, 2012; Muhammad et 
al., 2015) which include bladder hypoplasia 
and exstrophy of congenital origin, and most 
acquired bladder injuries such as 
complications of pelvic surgeries and 
vaginal operations (Cilento and Nguyen, 
2001; Awasum, 2010; Muhammad et al., 
2015), bladder neoplasm and chronic 
tuberculosis, interstitial cystitis; and post-
radiation bladder contracture, all require 
surgical reconstruction of the urinary 
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bladder (Nabi et al., 2003). 
Enterocystoplasties are currently the best 
surgical procedures that bring about greater 
relief of symptoms associated with urinary 
bladder reconstruction, since it is a “salvage 
procedure”, life can be nearly normal as low 
morbidity and mortality is satisfactory 
(Muhammad et al., 2014). To evaluate the 
integrity/morphology of most internal body 
organs or system(s) of an individual, 
contrast radiography have been utilized 
decades ago (Pechman, 2007). Cystography 
is a contrast radiographic study performed to 
aid in evaluating urinary bladder 
morphology, which cannot be defined by 
survey radiography (Stephanie, 2005). 
Numerous protocols for the contrast 
cystogram involving either positive or 
negative contrast media have been described 
(Park and Wrigley, 2007; Pechman, 2007). 
The application of retrograde cystographic 
procedure is adequate in regional urinary 
bladder geometry like size, shape, location, 
degree/extent of affliction (leakage or tear), 
surface character, number, or organ opacity 
(Feeney and Anderson, 2011). The negative 
contrast (carbon dioxide, or nitrous oxide) 
cystography is good for demonstrating the 
location and shape of the bladder (Sura, 
2011). While positive contrast (formulations 
of organic iodine) cystography is excellent 
for determining the location of the bladder, 
evaluating bladder shape, detecting loss of 
bladder wall integrity and filling defect 
(Stephanie, 2005; Feeney and Anderson, 
2011). Positive contrast cystography was 
employed in this study for morphologic 
evaluation of reconstructed urinary bladder 
with the aim of evaluating “graft take” post 
reconstruction of the urinary bladder with 
colonic pedicles (colocystoplasty) in 
Nigerian indigenous dogs. 
 
MATERIALS AND METHODS 
Ethical clearance was sort and obtained in 
accordance with the statutory regulations 
guiding animal care and use as approved by 
Ahmadu Bello University Committee on 
Animal Use and Care (ABUCAUC) 
Ahmadu Bello University, Zaria 
(ABUCAUC/02/Vet. Med/14/01). 
Pre-operatively, two, 1.5-year old and 2-year 
old Nigerian indigenous dogs of weights 17 
and 19 kg respectively, were acquired and 
acclimatised in the kennels of Veterinary 
Teaching Hospital, Ahmadu Bello 
University Zaria, for two weeks prior to the 
commencement of the operation. The dogs 
were physically and laboratorily examined 
and found apparently healthy.  The 
procedures were carried out under general 
anaesthesia using atropine sulphate 0.05 
mg/Kg and chlorpromazine hydrochloride 4 
mg/Kg as premedication, and thiopentone 
sodium 15 mg/Kg as final anesthetic agent 
all administered through a cannulated 
cephalic venopuncture. They were 
aseptically prepared and urinary bladder 
defects (2 x 4 cm dimension) were created 
on dorsum in one and ventrum on the other 
dog, and each reconstructed with 3 x 6 cm 
colonic flaps.  The defects created were to 
mimic conditions that can result in loss (due 
to disease or surgery) of significant portion 
of the UB. 
The abdominal cavity was accessed via 
caudal mid-ventral 15 cm abdominal 
incision extending from the umbilicus to the 
pelvic brim (Desch and Wagner, 1986; 
Hassan and Hassan, 2003) to view the 
urinary bladder and colon. By gentle 
manipulation, the colonic segment adjacent 
to the bladder was selected, isolated and 3 x 
6 cm bowel segment was harvested and 
prepared by detubularization at the 
antimessenteric border, washed clean of 
faecal materials and preserved under saline- 
soaked gauze in order to patch urinary 
bladder defect of 2 x 4 cm as described by 
Muhammad et al (2014). Bowel continuity 
was re-established by end-to-end 
anastomosis. The preserved pedicle flap was 
immediately grafted with the 4 ends of the 
rectangular flap attached first by placement 
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TABLE I: Mean (± Standard Deviation) pre- (week 0) and post (week 1 to 7)-surgery vital 
parameters of a dog that underwent ventral colocystoplasty 
Weeks Temperature (
0
C) Pulse rate (beats/minute) Respiratory rate (cycles/minute) 
0 38.50 ± 0.12 90.14 ± 4.21 18.06 ± 2.02 
1 38.78 ± 0.31 94.71 ± 10.69 20.57 ± 1.19 
2 38.49 ± 0.22 89.43 ± 3.95 19.43 ± 3.21 
3 38.73 ± 0.20 87.29 ± 2.87 18.57 ± 1.52 
4 38.40 ± 0.10 90.00 ± 0.00 20.40 ± 4.34 
5 38.50 ± 0.00 89.00 ± 1.41 17.40 ± 1.95 
6 38.40 ± 0.00 92.00 ± 5.06 17.80 ± 2.68 
7 38.27 ± 0.31 86.67 ± 4.62 19.71 ± 2.69 
 
of simple interrupted stitches and followed 
by simple continuous suture pattern to 
complete the colocystoplasty. A 
transabdominal Foley catheter (10Fr) was 
lodged laterally into the UB by means of 
cystostomy to evacuate urine and rest the 
urinary bladder. The catheter was removed a 
week post-operative for patient to store and 
void urine normally.  The dogs were 
observed until recovery and vital parameters 
(temperature, pulse and respiratory rates) 
were recorded over an 8 week period. 
Elizabethan collar was applied to prevent the 
dogs from interfering with the wound sites. 
Both dogs were administered ciprofloxacin 
lactate with some dextrose saline 100ml all 
intravenously, at 12 hourly for 7 days and 
maintained on bland diet (a low viscous 
mixture of water, grounded millet and 
guinea corn, sugar and fried fish). Analgesia 
utilised pentazocine injection 2 mg/kg 
administered intramuscular for 5 days. 





weeks post-operative, as described by 
Stephanie (2005) and Park and Wrigley 
(2007). Each dog was fasted for 24 hours 
and cleansing enema was performed 3 hours 
before commencement of the contrast study. 
Plain radiography was undertaken and the 
contrast radiography followed immediately 
with each dog in a dorsal and right lateral 
recumbences with the hind stretched out. 
Diazepam injection 0.5 mg/kg IM was 
administered and the dogs were restrained in 
a lateral recumbent position to expose the 
pelvic region and later in a dorsal 
recumbency. The preputial area was 
aseptically cleaned with chlorhexidine 
gluconate 4% solution. The prepuce was 
retracted caudally to expose the penis. 
Sterile Foley catheter (10 Fr) filled with 
lidocaine Hcl 2% solution was lubricated 
with the K-Y jelly was inserted 
transurethrally and gradually into the urinary 
bladder. A reconstituted Urografin
(R) 
76% to 
20% solution was infused at 5 ml/kg into the 
urinary bladder and radiographed at 70 kV 
and 6 mA using mobile X-ray machine 
(MDX-100 model by Recorders and 
Medicare System LTD, Chandigarh, India). 
For the two views obtained (lateral and 
ventro-dorsal), the radiographs were 
developed and viewed for interpretation. 
 
RESULTS AND DISCUSSION 
The cystogram revealed an intact and 
engorged UB. Apart from revelation of the 
cystogram at day 21 post-operation which 
indicated regular UB outline, the cystogram 
at day 49 revealed near perfectly preserved 
and delineated UB (plates 1 and 2) devoid of 
leaks and indicative of advanced healing. 
The apparently smooth topography of the 
UB at day 21 in both dogs were evident of 
adaptation between the neocystic and the 
transitional tissues of the UB. The mean 
weekly vital parameters (temperature, pulse 
and respiratory rates) of both dogs (obtained
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TABLE II: Mean (± Standard Deviation) pre (week 0) - and post (week 1 to 7)-surgery vital 
parameters of a dog that underwent dorsal colocystoplasty 
Weeks Temperature Pulse rate Respiratory rate 
0 38.8 ± 0.22 90.03 ± 1.41 30.12 ± 1.09 
1 39.23 ± 0.20 104.00 ± 6.83 29.14 ± 6.07 
2 38.71 ± 0.22 94.00 ± 5.10 23.29 ± 2.06 
3 38.63 ± 0.25 93.29 ± 3.99 23.71 ± 3.73 
4 38.70 ± 0.26 90.02 ± 5.60 21.33 ± 2.42 
5 38.74 ± 0.24 89.50 ± 3.95 24.00 ± 2.83 
6 38.61 ± 0.30 92.00 ± 6.20 22.57 ± 1.95 
7 38.56 ± 0.15 87.67 ± 3.22 23.43 ± 0.38 
 
  
Plate 1: Right lateral view urographs indicating a clear delineation of the urinary bladder 
architecture taken at 21 days (a) and 49 days (b) post-operative on the bladder dorsum 
 
from single daily measurements) were 
within the normal limits and showed no 
marked difference (TABLES I and II) even 
at 72 hours post-operative when compared 
with preoperative values. Both dogs resume 
normal urine voidance after the Foley 
catheter was dislodged and resumed feeding 
and defecation as early as day 5 post-
operative. 
The slight dent on the urinary bladder wall 
was suggestive of the portion of the colonic 
graft which is less elastic compared to the 
transitional epithelium of the UB (Mahaffey, 
1989; Park and Wrigley 2007). Urinary 
bladder (UB) cavity was well filled with 
Urografin76 %
( R)
, for assessment has been 
pointed by other researchers such as 
Stephanie (2005); Feeney and Anderson 
(2011); and Muhammad et al (2014) and the 
contrast was distinct and illustrative enough 
to delineate the UB borders. These 
cystograms were similar to those illustrated 
by Muhammad et al (2014) where retrograde 
contrast cystography (using 20 % solution of 
Urografin) was employed in the evaluation 
of the UB following ileocystoplasty. The 
Urografin76%
(R)
 used in this study was 
adequate as was used by Awasum (2010) 
and no evidence of toxicity was seen 
clinically and, at high dilution of 20% 
proved a positive identification of shape and 
integrity of the urinary bladder as was
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Plate 2: Ventro-dorsal view urographs with clear delineation of the urinary bladder margins 
taken at 21 days (c) and 49 days (d) post-operative on the bladder ventrum 
 
suggested by Feeney and Anderson (2011). 
The cystographs revealed no evidence of 
pathology and this is not unusual as this has 
been reported by Probst et al. (1997 and 
2000) and Muhammad et al. (2014). 
The normal mean weekly vital parameters 
observed were similar to what was reported 
by Awasum (2010) in ureteroplasty in dogs. 
In conclusion, cystography used to evaluate 
architecture of the UB post colocystoplasty 
proofed adequate. The 3 x 6 cm flap used to 
repair the urinary bladder was preserved and 
was impregnated adequately. The technique 
as described was humane and the dogs 
showed no adverse reactions. At high 
dilution of 20% Urografin
(R)
, the contrast 
was distinct. Long-term effect of the use of 
colonic flaps for defective urinary bladder 
repair should be evaluated. 
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